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.H\ZRUGV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.3&$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.)$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I69'
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7KLV V\VWHP JHQHUDOO\ FRQVLVWV RI D FRORVVDO VHW RI LQGH[HG GDWDEDVH RI ODUJH QXPEHU RI SHRSOH7KH IDFH RI WKH
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IHDWXUHVHWWKDWFDQPDJQLI\WKHSHUIRUPDQFHRIWKHV\VWHPLQWHUPVRISUHFLVLRQ'LUHFWHPSOR\PHQWRISL[HOYDOXHV
DVWUDLWVRIIDFHLPDJHLVQRWUHFRPPHQGHGEHFDXVHRILWVKXJHGLPHQVLRQ6HYHUDOVXEVSDFHWHFKQLTXHVKDYHEHHQ
HVSRXVHG VR IDU IRU GLPHQVLRQDOLW\ UHGXFWLRQ VXFK DV 3ULQFLSDO&RPSRQHQW$QDO\VLV 3&$ /LQHDU GLVFULPLQDQW
DQDO\VLV/'$RU)LVKHUGLVFULPLQDQWDQDO\VLV,QGHSHQGHQW&RPSRQHQW$QDO\VLV,&$DQGVRRQ7KRXJKWKHVH
PHWKRGVDUHHIILFDFLRXVWKH\VXIIHUIURPKLJKFRPSXWDWLRQDOORDG5HFHQWWUHQGVLQFOXGHPXOWLUHVROXWLRQDQDO\VLV
RI DQ LPDJH ,Q WKLV ZD\ QXPHURXV SUREOHPV QDPHO\ LQSODQH URWDWLRQ UHVXOWLQJ LQ PDOIRUPDWLRQ RI LPDJHV
LOOXPLQDWLRQ DQG H[SUHVVLRQ FKDQJHV FDQ EH YDQTXLVKHGZLWKPXFK VLPSOLFLW\:DYHOHW WUDQVIRUP LV RQH IRUPRI
PXOWLUHVROXWLRQ DQDO\VLVZKLFKPDQLSXODWHVZDYHOHW EDVLV YHFWRUV WRGHFRPSRVH DQ LPDJH DW GLIIHUHQW VFDOHV DQG
RULHQWDWLRQV 'LVFUHWH ZDYHOHW WUDQVIRUP LV DQ\ ZDYHOHW WUDQVIRUP LQ ZKLFK ZDYHOHWV DUH GLVFUHWHO\ VDPSOHG
'DXEHFKLHV LV RQH RI WKH PRVW FXVWRPDULO\ HPSOR\HG GLVFUHWH ZDYHOHW WUDQVIRUPV ZKLFK LV UHOLHV RQ WKH XVH RI
UHFXUUHQFHUHDOWLRQV*DERUZDYHOHWQDPHGDIWHU'HQQLV*DERULVDOLQHDUILOWHUHPSOR\HGIRUHGJHGHWHFWLRQZKLFK
DUH PRWLYDWHG IRU XVH GXH WR LWV DELOLW\ WR EH DGDSW LQWR GLIIHUHQW VSDWLDOIUHTXHQFLHV DQG RULHQWDWLRQV 7KH
FRQYHQWLRQDO.3&$.HUQHO3ULQFLSDO&RPSRQHQW$QDO\VLVPHWKRGGRHVQRWFRQVLGHUWKHVWUXFWXUDOFKDUDFWHULVWLFV
RIWKHIDFHLPDJHVEXWHQFDSVXODWHVKLJKHURUGHUVWDWLVWLFVRIIDFHLPDJHVDQGLWVQRQOLQHDUDQDWRP\7KHQHZO\
LQVWLJDWHG .)$ PHWKRG H[WHQGV WKH WZRFODVV NHUQHO )LVKHU PHWKRGV E\ YDQTXLVKLQJ WKH PXOWLFODVV SDWWHUQ
FODVVLILFDWLRQKLWFK,WSURFXUHVDXQLTXHVROXWLRQXQOLNHWKH*HQHUDOL]HG'LVFULPLQDQW$QDO\VLVZKLFKGRHVQRWKDYH
DXQLTXHVROXWLRQ
3URSRVHG0HWKRGRORJ\
,Q WKLV SDSHU D TXDQWLWDWLYH DQDO\VLV RI+\EULG*DERUOHW EDVHG.HUQHO 3ULQFLSDO&RPSRQHQWV DQG.HUQHO
)LVKHUVLVSHUIRUPHGLQFRQMXQFWLRQZLWKNQHDUHVWQHLJKERU.11DQGGLVWDQFHFODVVLILHUV,QRUGHUWRSHUFHLYHWKH
YDULDELOLW\RIWKHDOJRULWKPWRZDUGVGLIIHUHQWFRORUVSDFHVUHFRJQLWLRQUDWHRIYDULRXVIDFHLPDJHVZHUHVFUXWLQL]HG
7KHVLQJXODUYDOXHVRISULPRUGLDOLPDJHKDYLQJUREXVWVWDELOLW\DUHIOXVWHUHGWRDFTXLUHDQHZLOOXPLQDWLRQLQYDULDQW
IDFHLPDJH*DERUOHWIUDJPHQWVWKHLPDJHLQWRVXEEDQGVDQGH[HFXWHVHIILFLHQWIHDWXUHH[WUDFWLRQE\FRQYROYLQJ
DQ LPDJH ZLWK PXOWLSOH VSDWLDO UHVROXWLRQV DQG RULHQWDWLRQV RI *DERU ILOWHU .3&$ HIIHFWXDWHV GLPHQVLRQDOLW\
GLPLQXWLRQ ZKLOH .)$ DV ZHOO FRQVHUYHV WKH FODVV GLVFULPLQDWRU\ LQIRUPDWLRQ 7KH IHDVLELOLW\ RI WKH DQDO\VLV LV
VXFFHVVIXOO\DVVHVVHGIRUWKUHHGLIIHUHQWGDWDVHWVXVLQJQHDUHVWQHLJKERUDQGGLVWDQFHPHWULFVDVFODVVLILHUV

IOXVWHUHG6LQJXODU9DOXH'HFRPSRVLWLRQI69'
$QHZIDFHLPDJHFDQEHGHULYHGIURPWKHRULJLQDOLPDJHE\IOXVWHULQJWKHIDFHPDWUL[¶VVLQJXODUYDOXHV,Q
RUGHUWRHGXFHLOOXPLQDWLRQLQYDULDQWLPDJHI69'LVDSSOLHGWRLWE\PRGHOOLQJ69'DQGVHOHFWLQJDSURSRUWLRQRI
PRGHOOHGFRHIILFLHQWV
,QRUGHUWRGHULYHDQLOOXPLQDWLRQLQYDULDQWLPDJHGDWDVHWDVJLYHQEHORZWKHGHULYHGLPDJHLVLQWHJUDWHG
ZLWKWKHRULJLQDOLPDJH
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 :KHUH)LVWKHLPDJHREWDLQHGE\PRGHOOLQJ69'ĮDQGȕUHSUHVHQWVWKHIDFWRUZKLFK
SOD\VDYHU\FUXFLDOUROHLQGHFLGLQJWKHUHFRJQLWLRQDFFXUDF\

*DERUOHW
:DYHOHWVDUHEDVLVIXQFWLRQVRIVSDFHVWKDWDUHRVFLOODWRU\LQQDWXUHZLWKUHVWULFWHGEDQGZLGWKLQWLPHDQG
IUHTXHQF\ 7KH SULPH LGHD RI ZDYHOHW WUDQVIRUPV :7 LV WR GHQRWH DQ DUELWUDU\ IXQFWLRQ G[ DV D OLQHDU
FRPELQDWLRQRIZDYHOHWV:7PDSV WKHGDWD IURPWLPHVSDFHGRPDLQ WR WLPH IUHTXHQF\GRPDLQ'LVFUHWHZDYHOHW
WUDQVIRUPV DUH FRQVWUXFWHG WKURXJK LWHUDWHG ILOWHU EDQNV ':7 IUDJPHQWV WKH LPDJH LQWR IRXU VXEEDQGV WKDW DUH
ORFDOL]HGLQRULHQWDWLRQDQGIUHTXHQF\'DXEHFKLHVZDYHOHWVDIDPLO\RIRUWKRJRQDOZDYHOHWVWKDWDUHQXPHULFDOO\
FRQVWUXFWHGDUHXVHGIRUIUDJPHQWDWLRQ
8VH RI .HUQHO IXQFWLRQ DVVXUHV VROXWLRQ WR WKH QRQOLQHDULW\ LVVXHV *DERUOHW FDQ DXJPHQW WKH WUDLWV LQ
FHUWDLQ RULHQWDWLRQV DQG VFDOHV ,W LV D *DXVVLDQ .HUQHO IXQFWLRQ PRGXODWHG E\ D VLQXVRLGDO SODQH ZDYH *DERU
IHDWXUHV DPHOLRUDWHV UHFRJQLWLRQ SHUIRUPDQFH LQ FRPSDULVRQ WR JUD\VFDOH IHDWXUHV *DERUOHW QDUUDWHV VSDWLDO
IUHTXHQF\VWUXFWXUHLQWKHLPDJHDQGSUHVHUYHVLQIRUPDWLRQDERXWVSDWLDOUHODWLRQV
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:KHUH GHILQHWKH2ULHQWDWLRQDQGVFDOHRI*DERUNHUQHOV] [\____GHQRWHVWKHQRUPRSHUDWRUDQGWKHZDYH
YHFWRUO LVGHILQHGDVIROORZV
  

:KHUH DQG  LVWKHPD[LPXPIUHTXHQF\DQG LVWKHVSDFLQJIDFWRUEHWZHHQNHUQHOV
LQWKHIUHTXHQF\GRPDLQ

.HUQHO3ULQFLSDO&RPSRQHQW$QDO\VLV.3&$DQG.HUQHO)LVKHU$QDO\VLV.)$

.HUQHO3&$LVWKHQRQOLQHDUIRUPRI3&$ZKLFKEHWWHUH[SORLWVWKHFRPSOLFDWHGVSDWLDODQDWRP\RIKLJK
GLPHQVLRQDO WUDLWV &RPSXWDWLRQ LV UHODWHG WR WKH QXPEHU RI WUDLQLQJ HSLWRPHV UDWKHU WKDQ WKH GLPHQVLRQ RI WKH
IHDWXUHVSDFH'RWSURGXFWRIKLJKGLPHQVLRQDOYHFWRUVZKLFKLVPDWKHPDWLFDOO\ULJRURXVWRUHFNRQLVYDQTXLVKHGE\
DNHUQHOIXQFWLRQ
)RUWKHNHUQHOW\SHSRO\QRPLDOWKHPDWUL[LVFRPSXWHGDVEHORZ
>.@ 3
4 NHUQHOBDUJ NHUQHOBDUJ  
:KHUH3DQG4DUHGDWDPDWULFHVDQGNHUQHOBDUJLVDGLPHQVLRQDOPDWUL[)RUW\SHµSRO\¶WKHNHUQHOBDUJWDNHVWKH
YDOXH>@

7KHQRWLRQRI.)$PHWKRGLVWRLQLWLDOO\SHUIRUPQRQOLQHDUPDSSLQJIURPWKHSULPDOLQSXWVSDFHWRDKLJK
GLPHQVLRQDOIHDWXUHVSDFHLWWKHQLQVWLJDWHVWKHPXOWLFODVV)LVKHU'LVFULPLQDQWDQDO\VLVWRWKHQHZO\PDSSHGIHDWXUH
VSDFH7KHQRQOLQHDUPDSSLQJSKHQRPHQRQHVFDODWHV WKHGLVFULPLQDWLQJSRZHURIWKH.)$PHWKRGZKLFKLVQRQ
OLQHDULQWKHLQSXWVSDFHDQGOLQHDULQWKHIHDWXUHVSDFH
7KH QRQOLQHDU PDSSLQJ LV JLYHQ E\ WKH HTXDWLRQ ZKLFK IRUHFDVWV WKH LQSXW VSDFH WR WKH
IHDWXUHVSDFH7KHQRQOLQHDU WUDQVIRUPDWLRQPDWUL[ZKLFKPD[LPL]HVWKHEHWZHHQFODVVVFDWWHUDQGPLQLPL]HVWKH
ZLWKLQFODVVVFDWWHULQ)LVWKHQUHFNRQHG
7KHFHQWHUNHUQHO.FLVREWDLQHGXVLQJWKHUHODWLRQ
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ZKHUH-LVDXQLWPDWUL[DQG.LVWKHNHUQHOPDWUL[

&ODVVLILFDWLRQ
7KH. QHDUHVW QHLJKERU N11 FODVVLILHU LV D SUHIHUPHQW RI WKH VLPSOH QHDUHVW QHLJKERU 11 FODVVLILHU
V\VWHP,WFDWHJRUL]HVWKHSURWRW\SHHOHPHQWLQWRRQHRIWKHFODVVHV7KHIHDWXUHYHFWRUZLWKPLQLPXPGLVWDQFHIURP
WKHSURWRW\SHLPDJHLQWKHIHDWXUHVSDFHLVLWVQHDUHVWQHLJKERU&LW\EORFN(XFOLGHDQRUFRVLQHGLVWDQFHVDUHXVHGWR
REWDLQ WKHGLVWDQFHEHWZHHQ WKH WZR IHDWXUHV ,Q GLVWDQFHPHWULFVFODVVLILHU WKHSURMHFWLRQYHFWRUVRI WKH WUDLQLQJ
IDFHLPDJHVDUHFRPSDUHGZLWKWKHSURMHFWLRQYHFWRUVRIWKHLQSXWIDFHLPDJHV,QWKLVDQDO\VLVZHKDYHVXEVXPHG
IROORZLQJ GLVWDQFH PHDVXUHV YL] :HLJKWHG DQJOH EDVHG 'LVWDQFH :HLJKWHG 0RGLILHG 0DQKDWWDQ 'LVWDQFH
0LQNRZVNL'LVWDQFH&DQEHUUD'LVWDQFH0DKDODQRELV(XFOLGHDQGLVWDQFH6TXDUHG(XFOLGHDQGLVWDQFHWRSURFXUHD
PHDQFODVVLILFDWLRQUDWH
 
([SHULPHQWDO5HVXOWV
,Q RUGHU WR H[DPLQH WKH SURSRVHG DOJRULWKPZH KDYH LQFRUSRUDWHG WZR JOREDOO\ DFFHSWHG GDWDVHWV ±'U
/LERU6SDFHNDQG&$/WHFKGDWDEDVH:HKDYHDOVRDVVHVVHGRQRXURZQGDWDEDVH)DFHLPDJHVRIWKHVHGDWDVHWVDUH
FDSWXUHG XQGHU YDULHG LOOXPLQDWLRQ HIIHFWV IDFLDO H[SUHVVLRQV RULHQWDWLRQV FRPSOH[ EDFNJURXQG HWF 'U /LERU
6SDFHNGDWDVHWFRPSULVHVRIIDFHLPDJHVRIFODVVHVZLWKYLHZVSHUFODVV&$/WHFKGDWDVHWFRQVLVWVRI
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IDFH LPDJHV FRUUHVSRQGLQJ WR  FODVVHVZLWK  YLHZV SHU FODVV$W WKH SUHSURFHVVLQJ OHYHO &$/WHFK GDWDVHW LV
VHJPHQWHGEDVHGRQVNLQFRORUPRGHO&$/WHFKGDWDVHWFRQVLVWVRIFRPSOH[EDFNJURXQGZLWKSVHXGRVNLQUHJLRQV
ZKLFKEHFRPHVDERWWOHQHFN7KHVHSVHXGRVNLQUHJLRQVDUHREOLWHUDWHGWRHOLFLWWKHIDFHUHJLRQRIWKHJLYHQODUJH
LPDJH LQ WXUQUHWUHQFKLQJ WKHVHDUFKVSDFH7KH  IDFH LPDJHVRI WKHVHGDWDVHWVDUH UHVL]HG WRîWRVDWLVI\ WKH
H[SHULPHQWDO UHTXLUHPHQWV ,Q ERWK WKH GDWDVHWV  LPDJHV DUH UDQGRPO\ DVVRUWHG IRU WUDLQLQJ DQG WKH UHVW DUH
HQWDLOHGIRUWHVWLQJSXUSRVH2XUGDWDVHWFRQVLVWVRILPDJHVRIFODVVHVZLWKYLHZVSHUFODVVDQGUHVL]HGLQ
WKHVDPHZD\$PRQJWKHYLHZVUDQGRPLPDJHVDUHFKRVHQIRUWUDLQLQJDQGWKHUHVWIRUWHVWLQJSXUSRVH
 
 
)LJ2ULJLQDODQGVHJPHQWHGVDPSOHLPDJHVRI&DOWHFKIDFHGDWDEDVH

)LJ6DPSOHLPDJHVRI'U/LERU6SDFHN'DWDEDVHDQGRXURZQ'DWDEDVH

 ,QWKHDQDO\VLV'DXEHFKLHVZDYHOHW LVHVSRXVHGIRULPDJHGHFRPSRVLWLRQ7KHLPDJHVRIWKHGDWDVHWVDUH
WHVWHGIRUYDU\LQJ'EOHYHOUDQJLQJIURPWR:DYHOHWGHFRPSRVLWLRQHIIHFWVLQIRXUVXEEDQGVLQZKLFK//VXE
EDQG LV D FRQVSLFXRXV LQIRUPDWLRQ VXEEDQG RXW RI WKH IRXU LH ///++/++ 7KH DQDO\VLV JLYHV SURQRXQFHG
SHUIRUPDQFH LPSURYHPHQW ZKHQ WKH // DQG ++ VXEEDQGV DUH DYHUDJHG 7KH DOJRULWKPV HVSRXVHG SURFXUHV D
PD[LPXPSUHFLVLRQRIZLWKGEZLWKGEDQGZLWKGEIRU'U/LERU6SDFHNGDWDVHW
&$/WHFKVHJPHQWHGGDWDVHWDQGRXURZQGDWDVHWUHVSHFWLYHO\7KHDQDO\VLVVKRZV WKDWWKHVHPD[LPXPSUHFLVLRQV
DUHREWDLQHGIRUĮDQGȕYDOXHVUDQJLQJEHWZHHQWR
 ,QRUGHUWRSHUFHLYHWKHYDULDELOLW\RIWKHDQDO\VLVZHVFUXWLQL]HWKHDOJRULWKPWRZDUGVGLYHUVHFRORUVSDFHV
'U/LERU6SDFHNGDWDVHWDWWDLQVPD[LPXPDFFXUDF\ZLWKWKHLQWHJUDWLRQRI<&J&U<&E&UDQG/89FRORUVSDFHV
ZKHUHDV WKH FRPELQDWLRQ RI <&J&U <&E&U DQG <,4 FRORUVSDFHV SURFXUHV PD[LPXP SUHFLVLRQ IRU &$/WHFK
VHJPHQWHG GDWDEDVH ([SHULPHQWV RQ RXU RZQ GDWDEDVH ZLWK WKH FRQMXQFWLRQ RI <&JFU<&E&U  DQG /89
FRORUVSDFHV\LHOGVPD[LPXPH[WUHPLW\
7RREWDLQWKHVWXUGLQHVVRIWKHSURSRVHGWHFKQLTXHWKHSURSRVHGDOJRULWKPLVVFUXWLQL]HGIRUYDULRXVFRORU
VSDFHVQDPHO\<&E&U<&J&U<,4/89DQGLQFODVVLILFDWLRQVWDJHLWVEHHQWHVWHGIRUGLYHUVHGLVWDQFHPHWULFVDQG
N1HDUHVW1HLJKERXUFODVVLILHU7KHUHVXOWVDUHUHFRUGHGDVIROORZV

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
)LJ5HFRJQLWLRQDFFXUDF\SORWVIRU'U/LERU6SDFHN&DOWHFKVHJPHQWHGIDFHGDWDEDVHDQG2XURZQGDWDEDVHUHVSHFWLYHO\LQWHUPVRI'E
YDOXHV

7DEOH3HUIRUPDQFHDQDO\VLVIRUWKHSURSRVHGPHWKRGRORJ\











&RQFOXVLRQ 
7KHDQDO\VLVHYDOXDWHVWKH+\EULG*DERUOHW.3&$DQG.)$EDVHGIDFHUHFRJQLWLRQDOJRULWKPVLQGLYHUVH
FRORUVSDFHVDQGLQWHUSUHWVWKHLUSHUIRUPDQFHLQWHUPVRI WKHUHFRJQLWLRQDFFXUDF\UDWH([SHULPHQWDOUHVXOWVVKRZ
WKDW FRORU LQIRUPDWLRQ LV UHPXQHUDWLYH IRU IDFH UHFRJQLWLRQ %DVHG RQ WKH UHVXOWV LW FDQ EH H[DPLQHG WKDW EHVW
UHFRJQLWLRQDFFXUDF\UDWHFDQEHSURFXUHGIRUWKH*DERUEDVHG.)$FRPELQHGZLWKHLWKHUNQHDUHVWQHLJKERURUDQ\
RI WKHGLVWDQFHPHDVXUHV IRU'U/LERU6SDFHNDQG&$/WHFKVHJPHQWHGGDWDEDVH7KHUHVXOWVVXJJHVWV WKDW*DERU
EDVHG.)$PHWKRGVXUSDVVHVWKHFRQYHQWLRQDO*DERUEDVHG.3&$DOJRULWKPVIRUWKHDERYHPHQWLRQHGGDWDEDVHV
)RURXURZQGDWDEDVHERWK+\EULG.3&$DQG.)$UHVXOWVLQPD[LPXPSUHFLVLRQ
5HIHUHQFHV
(LJHQIDFHVIRU5HFRJQLWLRQ-RXUQDORI&RJQLWLYH1HXURVFLHQFH7XUN03HQWODQG$9RO1RSS±
(LJHQIDFHVYV)LVKHUIDFH5HFRJQLWLRQ8VLQJ&ODVV6SHFLDO/LQHDU3URMHFWLRQ%HOKXPHXU31²+HVSDQKD-3².ULHJPDQ'- ,(((
7UDQVDFWLRQVRQ3DWWHUQ$QDO\VLVDQG0DFKLQH,QWHOOLJHQFH9RO1RSS±
 ,QGHSHQGHQW &RPSRQHQW 5HSUHVHQWDWLRQV IRU )DFH 5HFRJQLWLRQ %DUWOHWW $0 6²/DGHV +0²6HMQRZVNL 7 - +XPDQ 9LVLRQ DQG
(OHFWURQLF,PDJLQJ,,,%HUQLFH(5RJRZLW]7KUDV\YRXORV13DSSDV3URF63,(9ROS±
&RPELQDWLRQRI3&$DQG:DYHOHW7UDQVIRUPVIRU)DFH5HFRJQLWLRQRQ',PDJHV&KHQ&)7VHQJ<6&KHQ&<,Q3URF,PDJH
DQG9LVLRQ&RPSXWLQJ1=SS±
:DYHOHWEDVHG1RUPDOLVDWLRQIRU)DFH5HFRJQLWLRQ7LDQ*<.LQJ67D\ORU':DUG6,Q3URFHHGLQJVRI,QWHUQDWLRQDO&RQIHUHQFH
RQ&RPSXWHU*UDSKLFVDQG,PDJLQJ&*,0
 ,PDJH4XDOLW\%DVHG $GDSWLYH )DFH 5HFRJQLWLRQ +DULQ 6HOODKHZD DQG 6DEDK $ -DVVLP  ,HHH 7UDQVDFWLRQV 2Q ,QVWUXPHQWDWLRQ $QG
0HDVXUHPHQW9RO12$35,/
3ULQFLSDO*DERUILOWHUVIRUIDFHUHFRJQLWLRQ96WUXFHWDOSS
,QGHSHQGHQWFRPSRQHQWDQDO\VLVRI*DERUIHDWXUHVIRUIDFHUHFRJQLWLRQ´/&KHQJMXQDQG+:HFKVOHU8QLWHG6WDWHVSS
)DFH5HFRJQLWLRQ8VLQJ.HUQHO%DVHG)LVKHU'LVFULPLQDQW$QDO\VLV4LQJVKDQ/LX5XL+XDQJ)*5
)LVKHU/LQHDU'LVFULPLQDQW0RGHOVIRUIDFH5HFRJQLWLRQ&KHQMXQOLX+DUU\:HFKVOHU(QKDQFHGWK,QWHUQDWLRQDO&RQIHUHQFHRQ3DWWHUQ
5HFRJQLWLRQ,&35

*DERU%DVHG.HUQHO3&$:LWK'RXEO\1RQOLQHDU0DSSLQJIRU)DFH5HFRJQLWLRQ:LWKD6LQJOH)DFH ,PDJH;XGRQJ;LHDQG.LQ0DQ
/DP,(((7UDQVDFWLRQVRQLPDJHSURFHVVLQJ92/126HSWHPEHU
'DWDEDVH

.3&$GLVWDQFH
PHWULFV
.3&$N11


.)$GLVWDQFH
PHWULFV
.)$N11


'U/LERU6SDFHN    
&DOWHFK    
2XURZQGDWDVHW    
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 7KH TXRWLHQW LPDJH &ODVV EDVHG UHUHQGHULQJ DQG UHFRJQLWLRQ ZLWK YDU\LQJ LOOXPLQDWLRQV E\ $ 6KDVKXD DQG 7 5LNOLQ5DYLY ,(((
7UDQV3DWWHUQ$QDO0DFK,QWHOOSS±YROQR
)DFHUHFRJQLWLRQXQGHUYDU\LQJLOOXPLQDWLRQEDVHGRQD'IDFHVKDSHPRGHOE\;;LHDQG.0/DP3DWWHUQ5HFRJQLWSS±YRO
QR
 $Q LQYHVWLJDWLRQRI I69'DQG5LGJHOHW WUDQVIRUP IRU ,OOXPLQDWLRQDQG([SUHVVLRQ ,QYDULDQW)DFH5HFRJQLWLRQE\%HODYDGL%KDVNDU .
0DKDQWHVKDQG*3*HHWKD$GYDQFHVLQ,QWHOOLJLHQWV\VWHPDQGFRPSXWLQJ6SULQJHU,QWHUQDWLRQDO3XEOLVKLQJ6ZLW]HUODQGSSYRO

)DFH5HFRJQLWLRQ)HDWXUH&RPSDULVRQ%DVHG69'DQG))7=KDR/+X:&XL/-RXUQDORI6LJQDODQG,QIRUPDWLRQ3URFHVVLQJ
±

